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1. Introduction {#open202000105-sec-0001}
===============

For almost 150 years, aromaticity has been used to explain exclusively the properties of benzene derivatives (or similar ring systems) as a consequence of the π‐electrons delocalization in the ring,[1](#open202000105-bib-0001){ref-type="ref"} but quite recently it has been extended to inorganic compounds.[2](#open202000105-bib-0002){ref-type="ref"}, [3](#open202000105-bib-0003){ref-type="ref"}, [4](#open202000105-bib-0004){ref-type="ref"}, [5](#open202000105-bib-0005){ref-type="ref"}, [6](#open202000105-bib-0006){ref-type="ref"} In aromatic systems composed exclusively by metals, both σ‐ and π‐electrons are delocalized (multiple aromaticity).[7](#open202000105-bib-0007){ref-type="ref"}, [8](#open202000105-bib-0008){ref-type="ref"} In 1988, Sagl and Martin synthesized a fascinating system with formula C~6~I~6~ ^2+^, which is obtained through hexaiodobenzene oxidation.[9](#open202000105-bib-0009){ref-type="ref"} The authors suggested that C~6~I~6~ ^2+^ is a molecule with two concentric rings, one formed by the internal C~6~‐ring, and the other one by the outer iodine atoms.[9](#open202000105-bib-0009){ref-type="ref"}, [10](#open202000105-bib-0010){ref-type="ref"}, [11](#open202000105-bib-0011){ref-type="ref"} The carbon ring is, in principle, π‐delocalized, and the external iodine ring is concomitantly σ‐delocalized, so it is an organic double aromatic system. Some derivatives of this dication were also explored as putative concentric and double aromatic species by Hatanaka and coworkers[12](#open202000105-bib-0012){ref-type="ref"} via Nucleus Independent Chemical Shift (NICS) computations.[13](#open202000105-bib-0013){ref-type="ref"}, [14](#open202000105-bib-0014){ref-type="ref"}, [15](#open202000105-bib-0015){ref-type="ref"} They found that both rings in C~6~I~6~ ^2+^ follow the Hückel\'s rule and proposed C~6~(SeH)~6~ ^2+^, C~6~(TeH)~6~ ^2+^, C~6~(SeH~2~)~6~ ^2+^ as viable candidates. In 2017, Rauhalahti et al. analyzed the ring currents of most of these structures.[11](#open202000105-bib-0011){ref-type="ref"} Their GIMIC[16](#open202000105-bib-0016){ref-type="ref"}, [17](#open202000105-bib-0017){ref-type="ref"}, [18](#open202000105-bib-0018){ref-type="ref"} calculations confirmed the existence of two concentric clockwise (diatropic) ring currents in C~6~I~6~ ^2+^ and C~6~At~6~ ^2+^, although the external current density is approximately 50 % weaker than that of the C~6~‐ring. More recently, Furukawa and coworkers studied the hexakis(phenylselenyl)benzene dication aromaticity.[19](#open202000105-bib-0019){ref-type="ref"} These authors also determined, via X‐ray diffraction, that the C−C bond lengths of the internal C~6~‐ring are practically identical to benzene.

These findings motivated us to examine the putative concentric σ‐ and π‐delocalization in substituted benzene dications through the analysis of the induced magnetic field (**B** ^ind^)[20](#open202000105-bib-0020){ref-type="ref"}, [21](#open202000105-bib-0021){ref-type="ref"} and its orbital contributions,[22](#open202000105-bib-0022){ref-type="ref"} in order to provide a more detailed description of the electron delocalization and the role played by σ‐ and π‐electrons. We consider all systems that presumably contain concentric ring currents, the dicationic substituted benzenes with formula C~6~R~6~ ^2+^ (R=I, At, SeH, SeCH~3~, TeH, TeCH~3~). Our results show that both σ‐ and π‐delocalized electrons produce an enhanced shielding region. However, while the internal carbon ring is shielded by the effects of strong diatropic currents caused by σ‐ and π‐electrons, the external R~6~‐ring is strongly shielded but mainly by a σ‐current. So, in general, these systems have a concentric aromatic character, whose carbon ring is doubly (σ+π)‐delocalized and the external ring is just σ‐delocalized. We also discuss why the strengths of the currents of the internal ring are more pronounced than those of the R~6~‐ring, and how in some cases, relativistic corrections affect their magnetic response, as in C~6~At~6~ ^2+^.

1.1. Computational Methods {#open202000105-sec-0002}
--------------------------

All geometries were fully optimized at the PW91/def2‐TZVP level.[23](#open202000105-bib-0023){ref-type="ref"}, [24](#open202000105-bib-0024){ref-type="ref"} NMR computations were performed at the same level using the gauge‐independent atomic orbital method (GIAO).[25](#open202000105-bib-0025){ref-type="ref"}, [26](#open202000105-bib-0026){ref-type="ref"} These computations were made in Gaussian 09.[27](#open202000105-bib-0027){ref-type="ref"} The induced magnetic field, **B** ^ind^ (a vector), was computed in two planes (a molecular and a transversal plane) employing planes of 10 Å per side (41 points per side), i. e., a total of 1681 points for each plane, using Aromagnetic,[28](#open202000105-bib-0028){ref-type="ref"} placing the molecule on the *xy*‐plane, the center of mass at the origin, and considering a uniform external field of 1T along the *z*‐axis. Given this orientation, the *z*‐component of **B** ^ind^ (*B* ^ind^ ~*z*~) is the largest one, so, the analysis of the magnetic response can be discussed in terms of this scalar field[20](#open202000105-bib-0020){ref-type="ref"}, [21](#open202000105-bib-0021){ref-type="ref"} via the visualization of isosurfaces, isolines, or profiles, as in NICS.[29](#open202000105-bib-0029){ref-type="ref"}, [30](#open202000105-bib-0030){ref-type="ref"} *B* ^ind^ ~*z*~ is given in μT units (equivalent to ppm), and its values are equal to NICS~*zz*~ just for planar systems, as in the present cases.[15](#open202000105-bib-0015){ref-type="ref"} The dissection of the shielding tensor into its canonical molecular orbital (CMO) contributions was performed employing the nuclear chemical shielding (NCS)[31](#open202000105-bib-0031){ref-type="ref"} approach as is implemented in the NBO6 code.[32](#open202000105-bib-0032){ref-type="ref"} For the case of rings of C~6~I~6~ ^2+^ and C~6~At~6~ ^2+^, *B* ^ind^ ~z~ was computed by introducing relativistic corrections and spin‐orbit (SO) effects through the ZORA[33](#open202000105-bib-0033){ref-type="ref"} approximation at the PW91/TZ2P level, using ADF2016.[34](#open202000105-bib-0034){ref-type="ref"}, [35](#open202000105-bib-0035){ref-type="ref"}

2. Results and Discussions {#open202000105-sec-0003}
==========================

Let us first analyze a typical *B* ^ind^ ~*z*~(*z*) profile of benzene. The *B* ^ind^ ~*z*~(*z*) profiles calculated for benzene along the *z*‐axis are shown in Figure [1](#open202000105-fig-0001){ref-type="fig"}a. Specifically, *B* ^ind^ ~z~(0) is −15.40 ppm, of which core‐, σ‐, and π‐electrons contribute with −8.31, 29.32, and −36.41 ppm, respectively (Table [1](#open202000105-tbl-0001){ref-type="table"}). So, core‐ and π‐electrons produce a shielding response at the ring center. Notice that the core‐contribution is not negligible at the ring center, but it rapidly tends to zero as *z* increases as the *B* ^ind^ ~z~ shows (Figure [1](#open202000105-fig-0001){ref-type="fig"}). It is mandatory to mention that the contribution from the core electrons computed using the NCS‐GIAO[31](#open202000105-bib-0031){ref-type="ref"} approach leads to larger values than those obtained through an ipsocentric method.[36](#open202000105-bib-0036){ref-type="ref"}, [37](#open202000105-bib-0037){ref-type="ref"} However, both formulations lead to similar total values and contributions from (core+σ)‐ and π‐orbitals. Even though the core electrons produce a magnetic response, either large or small, this should not be taken into account for the discussion of aromaticity.[38](#open202000105-bib-0038){ref-type="ref"} Concomitantly, the magnetic response of σ‐electrons along the z‐axis is positive and also vanishes to zero. This is not the case for the π‐electrons because the corresponding profile has a minimum at *z*=0, and tends slowly to zero. This shows that the π‐electrons are responsible for the shielded cone in benzene,[21](#open202000105-bib-0021){ref-type="ref"}, [22](#open202000105-bib-0022){ref-type="ref"} but its σ‐electrons induce a short‐range deshielding region at the ring center and shielding regions located at the C−C bonds. This is the reason why aromaticity in benzene is discussed mostly in terms of the mobility of π‐electrons.[39](#open202000105-bib-0039){ref-type="ref"}, [40](#open202000105-bib-0040){ref-type="ref"}

![Profiles of *B* ^ind^ ~z~(*z*) of a) benzene, b) (C~6~H~6~)^2+^, c) C~6~I~6~ ^2+^, and d) B−C~6~(SeCH~3~)~6~ ^2+^ calculated at the PW91/def2‐TZVP level.](OPEN-9-657-g001){#open202000105-fig-0001}

###### 

*B* ^ind^ ~*z*~ values (ppm) computed at the center of the rings (*B* ^ind^ ~*z*~(0)) at the PW91/def2‐TZVP level.

  Molecule                  core            σ               π               Total
  ------------------------- --------------- --------------- --------------- ---------------
  Benzene                   −8.31           29.32           −36.41          −15.40
  (C~6~H~6~)^2+^            −8.18           −10.14          46.66           28.34
  C~6~I~6~ ^2+^             −6.82           −5.93           −26.13          −38.87
                                                            −37.50^\[a\]^   
  −7.47^\[b\]^              −10.13^\[b\]^   −22.28^\[b\]^   −39.90^\[b\]^   
  C~6~At~6~ ^2+^                                                            −46.10^\[a\]^
  −6.63^\[b\]^              −13.80^\[b\]^   −5.11^\[b\]^    −25.54^\[b\]^   
  C~6~(SeH)~6~ ^2+^         −7.07           −2.21           −5.45           −14.73
  C~6~(SeCH~3~)~6~ ^2+^     −8.51           −4.77           −19.59          −32.87
  B−C~6~(SeCH~3~)~6~ ^2+^   −8.27           −2.88           −22.36          −33.51
  C~6~(TeH)~6~ ^2+^         −7.11           −19.82          −23.88          −50.81
  C~6~(TeCH~3~)~6~ ^2+^     −9.27           −26.10          −13.77          −49.14

\[a\] Computed at the PW91/TZ2P and \[b\] at the SO‐ZORA‐PW91/TZ2P level.
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Let us now consider the *B* ^ind^ ~z~ profile of C~6~H~6~ ^2+^. In the first place, the dicationic benzene is neither planar nor aromatic, as predicted by Hückel\'s rule.[41](#open202000105-bib-0041){ref-type="ref"} The magnetic response along the *z*‐axis is mainly induced by the π‐electrons, but in contrast to benzene, it is positive, supporting an antiaromatic behavior and justifying the nonplanarity (see Table [1](#open202000105-tbl-0001){ref-type="table"} and Figure [1](#open202000105-fig-0001){ref-type="fig"}b).

In C~6~I~6~ ^2+^, the value of *B* ^ind^ ~*z*~(0) is −38.87 ppm, of which core‐, σ‐, and π‐electrons and all negative and contribute with −6.82, −5.93, and −26.13 ppm, respectively (see Table [1](#open202000105-tbl-0001){ref-type="table"}). In other words, at the ring center, the σ‐electrons contribute with 15.3 %. Note that at the ring center, the core electrons contribution (17.5 %) is even higher than the σ one. The *B* ^ind^ ~*z*~ profile indicates that the minimum for σ‐electrons is not at the ring center (Figure [1](#open202000105-fig-0001){ref-type="fig"}c), but at *z*=1.5 Å, suggesting that σ‐electrons could induce a long‐range shielding cone, certainly not in line with the benzene response! Clearly, profiles or single points computations of *B* ^ind^ ~*z*~, NICS, or any variant can provide valuable information, but it is quite local, and some crucial details about the topology of these scalar fields might be lost. For instance, Hatanaka and coworkers dissected NICS(1) into the corresponding CMO contributions and found that the π‐orbitals on C~6~ (−12.5 ppm), the σ‐orbitals localized on I (−6.2 ppm), and a mixture of σ‐ and core‐orbitals on C~6~ (−4.3 ppm), are responsible for the negative values at the ring center.[12](#open202000105-bib-0012){ref-type="ref"} This conclusion is reinforced and clarified by analyzing the C~6~I~6~ ^2+^ isolines (Figure [2](#open202000105-fig-0002){ref-type="fig"}). The response of all electrons promotes an intense shielding cone. The dissection of *B* ^ind^ ~z~ into its orbitals contributions shows that the π‐electrons generate a shielding cone above (and below) the C~6~‐ring, as in the case of benzene,[21](#open202000105-bib-0021){ref-type="ref"}, [22](#open202000105-bib-0022){ref-type="ref"} but also in localized regions around the iodine atoms due to the *p~z~* orbitals. Likewise, the σ‐ and core‐electrons also produce a shielding region in both rings, but the σ‐response is more intense.

![Isolines of *B* ^ind^ ~*z*~(*z*) for C~6~I~6~ ^2+^ calculated at the PW91/def2‐TZVP level. The negative (shielded) and positive (deshielded) values are illustrated in blue and red, respectively.](OPEN-9-657-g002){#open202000105-fig-0002}

Note that the σ‐delocalization in C~6~I~6~ ^2+^ is extended to the entire carbon ring (see Figure [2](#open202000105-fig-0002){ref-type="fig"}), something that it is not possible to recognize using one‐point calculation. In other words, in contrast to benzene, C~6~I~6~ ^2+^ exhibits an external σ‐current that induces a shielding cone, reinforcing the delocalization in the carbon skeleton.[10](#open202000105-bib-0010){ref-type="ref"} Specifically, the C−C bonds in benzene show shielded regions ranging between −45 and −50 ppm (see Figure S.1 in Supporting Information), while for C~6~I~6~ ^2+^, they are more negative than −50 ppm (see Figure [2](#open202000105-fig-0002){ref-type="fig"} and S.1). Conversely, the core‐electrons are just effective in the molecular plane and close to the nuclei. The long‐range shielding effects on the C−I bonds and in the surroundings of iodine atoms are revealed by an even more pronounced shielding cone than that from π‐electrons, indicating the flux of a strong diatropic σ‐current in that area, in agreement with the topology of the reported ring current computations.[10](#open202000105-bib-0010){ref-type="ref"}, [11](#open202000105-bib-0011){ref-type="ref"} It is worth mentioning that these results do not occur with any other halogen as the substituent.[10](#open202000105-bib-0010){ref-type="ref"}, [11](#open202000105-bib-0011){ref-type="ref"}

For the case of C~6~(SeH)~6~ ^2+^, the selected structure (the most energetically favorable) is characterized by an internal C~6~‐ring with an outer ring formed by SeH groups, where hydrogen atoms alternate above and below the molecular plane. The value of *B* ^ind^ ~*z*~(0) is −14.73 ppm (Table [1](#open202000105-tbl-0001){ref-type="table"}), with negative contributions from both σ‐ and π‐electron, accounting for 15 % and 37 %, respectively. Notice that the largest contribution comes from the core electrons, with 48 % of the total of *B* ^ind^ ~*z*~(0)! Removing the core response, which in principle should be not viewed as responsible for aromaticity,[38](#open202000105-bib-0038){ref-type="ref"} we can claim that the π‐contribution is the one that contributes most to the total, but it is based on the information provided by just one point. However, the σ‐profile of *B* ^ind^ ~*z*~ exhibits a shielded response reaching a minimum at 1.3 Å (−17.74 ppm, see Figure [3](#open202000105-fig-0003){ref-type="fig"}a). In contrast, the minimum of the π‐profile is at the ring center and has values less negative than C~6~I~6~ ^2+^ along the *z*‐axis. This is also reflected in the *B* ^ind^ ~*z*~ isolines illustrated in Figure S.2. The small π‐values are maintained around the molecular plane, and the shielding cone is barely noticeable while the σ‐electrons govern the total magnetic behavior. Therefore, the π‐delocalization in this system is not as strong as in the previous cases. Also, in this case, the core electrons contribute to short‐shielding regions close to the nuclei.

![Profiles of *B* ^ind^ ~*z*~(*z*) of a) C~6~(SeH)~6~ ^2+^ and b) C~6~(SeCH~3~)~6~ ^2+^ computed at the PW91/def2‐TZVP level.](OPEN-9-657-g003){#open202000105-fig-0003}

The ring current analysis of the permethylated system C~6~(SeCH~3~)~6~ ^2+^, whose structure is similar to the C~6~(SeH)~6~ ^2+^ case, was reported by Rauhalahti et al.[11](#open202000105-bib-0011){ref-type="ref"} For this system, σ‐electrons contribute 15 % to the total *B* ^ind^ ~*z*~(0) of −32.87 ppm and π‐electrons provide up to 60 %. The *B* ^ind^ ~*z*~(z) profiles reveal that the shielded response along the *z*‐axis is enhanced with respect to its hydrogen congener, reaching their minima (−22.05 ppm) for σ‐electrons at around *z*=1 (see Figure [3](#open202000105-fig-0003){ref-type="fig"}b), and both σ‐ and π‐responses are stronger than those of C~6~(SeH)~6~ ^2+^. The existence of a shielding cone induced by the valence electrons and the evidence of (σ+π)‐delocalization in the carbon ring is revealed through the visualization of the *B* ^ind^ ~*z*~ isolines (Figure [4](#open202000105-fig-0004){ref-type="fig"}). In fact, the σ‐delocalization is the strongest one. So, a simple substitution of hydrogens in C~6~(SeH)~6~ ^2+^ by methyl groups increases the magnetic response of both σ‐ and π‐electrons, resulting in a very similar magnetic behavior of C~6~(SeCH~3~)~6~ ^2+^ to C~6~I~6~ ^2+^, with a double and concentric aromatic character where the carbon ring is (σ+π)‐shielded.

![Isolines of *B* ^ind^ ~z~(z) for C~6~(SeCH~3~)~6~ ^2+^ calculated at the PW91/def2‐TZVP level. The negative (shielded) and positive (deshielded) values are illustrated in blue and red, respectively.](OPEN-9-657-g004){#open202000105-fig-0004}

Furukawa et al.[19](#open202000105-bib-0019){ref-type="ref"} analyzed a second isomer of C~6~(SeCH~3~)~6~ ^2+^, labeled by us as **B**‐C~6~(SeCH~3~)~6~ ^2+^, with three adjacent methyl groups pointing above the plane and the rest pointing downward. Although this isomer is around 5 kcal/mol less stable than the Rauhalahti isomer, the position of its substituents matches that of the phenyl groups of the hexakis(phenylselenyl)benzene dication. The magnetic response for both isomers are quite similar over the entire space (see Figure [1](#open202000105-fig-0001){ref-type="fig"}d and S.3), enhancing the shielding response with respect to C~6~(SeH)~6~ ^2+^ by a π‐current in the C~6~‐ring and a stronger σ‐current surrounding the Se‐ring. However, the main contribution to the shielding response is caused by the σ‐electrons of C−Se, which flow around both outer and C~6~‐ring with an intense diatropic current density, in line with the reported GIMIC computations,[11](#open202000105-bib-0011){ref-type="ref"} so the reason why the current strength in the internal ring is higher than in the outer ring is that in the former, both σ‐ and π‐electrons flow into carbon ring while in the external one, there are only delocalized σ‐electrons (Figure S.3).[20](#open202000105-bib-0020){ref-type="ref"} Therefore, we may assume a similar double delocalization in the carbon ring of the hexakis(phenylselenyl)benzene dication and a σ‐ one in the selenium ring.

For the case of the systems with tellurium, C~6~(TeH)~6~ ^2+^ and C~6~(TeCH~3~)~6~ ^2+^, which have alternated hydrogens and methyl groups, respectively, the shielding response is notably superior to the Se compounds. Specifically, C~6~(TeH)~6~ ^2+^ exhibits a total *B* ^ind^ ~*z*~(0) of −51.80 ppm, with contributions divided in 14 %, 39 %, and 47 % for the core‐, σ‐, and π‐electrons, respectively. As Figure S.4 shows, the σ‐profile has a minimum of about −30 ppm while the core‐ and π‐profile have their minimum at *z*=0. The *B* ^ind^ ~*z*~ isolines describe more appropriately this exceptional double shielding response (Figure S.5). In fact, they show a large shielding cone above the C−Te bonds, a sign that a strong diatropic σ‐current is flowing in that region as previous ring current analysis showed.[11](#open202000105-bib-0011){ref-type="ref"} This also explains why the carbon ring is strongly shielded because both σ‐ and π‐electrons produce a shielding cone above the carbon ring. The case of C~6~(TeCH~3~)~6~ ^2+^ has a similar behavior, i. e., −9.27 (19 %), −26.10 (53 %), and −13.77 (28 %) ppm for the core‐, σ‐, and π‐electrons of the total *B* ^ind^ ~*z*~(0) (−49.14 ppm), respectively. The shielded response by the σ‐ and π‐electrons is also maintained at long‐range, implying once more, a (σ+π)‐delocalization in the carbon skeleton and a σ‐shielded outer ring, as Figure S.6 illustrates.

Until this moment, we did not consider the contribution of relativistic and SO corrections in shielding tensor, which is well‐known that could modify the numbers as the atomic number increases.[42](#open202000105-bib-0042){ref-type="ref"} Rauhalahti et al.[11](#open202000105-bib-0011){ref-type="ref"} computed the current strength for C~6~I~6~ ^2+^, including the relativistic contributions, and found that this quantity differs by just 4 % when relativistic corrections are considered via pseudopotentials. Let us analyze these contributions to *B* ^ind^ ~*z*~ in the heaviest systems, C~6~I~6~ ^2+^ and C~6~At~6~ ^2+^, along the *z*‐axis. In our case, C~6~I~6~ ^2+^ exhibits a *B* ^ind^ ~*z*~(0) value that differs by 1 ppm between non‐relativistic (at the all electron PW91/TZ2P level) and relativistic calculations (at the all‐electron SO‐ZORA‐PW91/TZ2P level), i. e., −37.50 and −39.90 ppm, respectively (Table [1](#open202000105-tbl-0001){ref-type="table"}). This small difference is maintained along the *B* ^ind^ ~*z*~ profile (see Figure S.7a). So, the relativistic effects on C~6~I~6~ ^2+^ do not noticeably affect the numerical result for either in the ring current strength or *B* ^ind^ ~*z*~ values. The relativistic *B* ^ind^ ~*z*~(0) values for core‐, σ‐, and π‐contributions are −7.47, −10.13, and −22.28 ppm, respectively. The *B* ^ind^ ~*z*~ profiles dissected in its orbitals contributions computed with relativistic corrections are depicted in Figure S.8. Although these profiles were performed with a different methodology than those in Figure [1](#open202000105-fig-0001){ref-type="fig"}a, the similarity is remarkable, and the computations at non‐relativistic PW91/def2‐TZVP level are reliable as well as it has been shown.

However, the case of C~6~At~6~ ^2+^ is different. For the non‐relativistic (at the PW91/TZ2P level), the *B* ^ind^ ~*z*~(0) value is −46.10 ppm. For the relativistic calculations computed at the SO‐ZORA‐PW91/TZ2P level, the total is −25.54 ppm (less negative than the non‐relativistic value), where σ‐ and π‐electrons represent 54 % and 20 %, respectively. The values of *B* ^ind^ ~*z*~ values along the *z*‐axis differ considerably to those without the corrections (see Figure S.7b). Therefore, as astatine is a heavy element, relativistic and SO effects play a significant role and non‐relativistic computations are unreliable. Likewise, the corrections must be considered in the whole magnetic response of C~6~At~6~ ^2+^ and not just at one point, as the *B* ^ind^ ~*z*~ profiles shown in Figure S.9. Notice that the σ‐response is strongly more shielded than in C~6~I~6~ ^2+^ along the *z*‐axis. That is, the σ‐delocalization increases as does the atomic number of the substituent, whereas the π‐contribution is reduced significantly with respect to the C~6~I~6~ ^2+^. Note that for π‐electrons, the minimum is close to 1 Å, while for σ‐electrons is at 1.5 Å.

3. Conclusions {#open202000105-sec-0004}
==============

The induced magnetic field for the systems with formula C~6~R~6~ ^2+^ (R=I, At, SeH, SeCH~3~, TeH, TeCH~3~) indicates that they are aromatic. The dissected analysis of the *B* ^ind^ ~*z*~ suggested evidence of concentric aromaticity. It is concentric in the sense that the internal carbon ring responds with strong shielding cones, which is caused by the three responses, i. e., the core‐, σ‐, and π‐electrons. Unlike benzene, the C~6~‐ring is (σ+π)‐delocalized! Moreover, a σ‐diatropic ring current flows around the external R~6~‐ring, indicating that the substitution of the benzene produces a double (σ+π)‐delocalization in the carbon skeleton and a σ‐delocalization in the external ring, which implies a stronger internal ring current. This behavior has not been found with any other substituted benzene. Furthermore, the spin‐orbit and relativistic effects in the computation of the magnetic response, although not so relevant to C~6~I~6~ ^2+^, are mandatory for C~6~At~6~ ^2+^.
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